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(57) Abstract 

A digital, interactive communication system designed to provide a plurality of remote subscribers with any one of a plurali- 
ty of stored 1 video games or like software packages through the use of a home computing assembly (10) mailed witiun the ™b- 
scriber? hon« I and structured to display video as well as generating audio on a standard television receiver (73) and fuitiier incor- 
poXg £^?2L contemporary video gaming control devices (12) for subscriber program mteraction ^A bdMod 
communication lmk (74) is established over the telephone lines between the home computing assembly (10) and th > 
Zte aame storaae center (60) wherein the software programs are transmitted as a modulated earner to the subscriber. Program 
ffiTis Su^a remSrgame^rage center eSive software program Automatic bming_ is perf o^by computing 
Sment maintained in the remote game storage center and transmitted to a headquarters (90) which also names diagnostic 
messages associated with the remote game center and/or the associated plurality of home computing elements. 
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TELEPHONE ACCESS VIDEO GAME 
DISTRIBUTION CENTER 
l BACKGROUND OP THE INVENTION 

2 
3 

4 This invention relates to a home computing element 

5 capable of establishing a digital, interactive communications 
£ system providing a plurality of subscribers access to a 

7 plurality of video games stored in a plurality of remote game 

8 storage centers. It also provides for the use of a standard 
television receiver for video and audio, and contemporary 
input devices to interact with the software program,, 
including video games. A bi-directional telephone link is 
established between the home computing element and a remote 
game storage center to access the desired game, and a 
television broadcast channel used u n i-d i rec t iona 1 ly to 

^ transmit the game software programs. 

Much is known about video gaming devices for the home. 
Presently, all require non-volatile game cartridges to store 
the game software programs, and use known color graphics 
circuits along with synthesized audio techniques. GAme 
cartridges are relatively expensive to purchase, and once 
they are used for some time, they are used rarely thereafter. 
This has led to the proliferation of video game rental 
outlets as individuals express that they would rather have 
variety than ownership, and would also rather make a shorter 
and less expensive commitment. 

Prior art patents representing known communication or 
subscriber systems are represented in the U.S. Patent 
4,829,372 to McCalley wherein a digital, interactive 
communication system is accessible to a plurality of 
subscribers who can select any of a plurality o( pre-recorded 
video/audio presentations for viewing on a conventional 
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1 television set. The system includes a converter tuned to a 

2 channel for monitoring a digital stream of information 

3 including digital packets representative of video/audio 

4 presentations selected by the individual subscribers. A 

5 subscriber is housed within the apparatus supplied the 

6 individual subscriber and the subscriber server receiving 

7 uniquely addressed digital packets converts the received 

8 packets into NTSC-compatible analog formatted video/audio 

9 presentation for transmission to the requesting subscriber. 

10 In addition, Abraham, 4,567,512 and 4,590,516, discloses 
U a system controlled through conventional telephone networking 

12 in conjunction with a home controller that contains a 

13 micro-processor and incorporating a telephone interface which 

14 allows a subscriber to request a given program which is 

15 available on a pre-scheduled time basis. Abraham does not 

16 disclose digital transmissions. In addition, Abraham 

17 discloses in U.S. Patent 4,521,806 signal traffic paths being 

18 established for telephone communication and cable program 

19 transmission in a basic subscription broadcast system. The 

20 program material is stored at a library broadcast station in 

21 analog form and is digitized and time compressed after 

22 readout for transmission to the subscribers along the cable 

23 paths. 

24 Other patents demonstrating the prior art of the same 

25 subject matter include Pocock et al., 4,734,764; Clark et 

26 31 *'*" 4 » 76l » 684 ; and Gordon, 4,763,191. 

2? In addition to the above, the U.S. Patent to Harrison, 

28 4,584,603, discloses an amusement and information system for 

^ use in a closed environment such as on airlines wherein an 

3q entertainment terminal including a keyboard and video display 
assembly is available for use by the occupant and is 
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structured to provide access to video gan.es as well as movies 
and other selected information. 

Although it is well Known to use a bi-directional 
telephone link, as evidenced by the above-noted patents, to 
access audio and video information hat is transmitted as a 
related but independent television broadcast channel, it is 
apparent that a need exists for the transmission of 
executable computer software program code representing video 
games using a television broadcast channel to reach a 
plurality of subscribers and act upon individual requests. 

It is an object of this invention to provide a vehicle 
whereby a plurality of video game software programs are made 
available substantially upon demand and upon request to 
individual subscribers on a "pay-per-play " basis with a 
mi nimum of subscriber overhead. Another object is to provide 
a home computing element that provides the means to utilize 
said software programs, including video games, from .within 
the residence and under subscriber control using contemporary 
game control devices. 

summary of ^ Invention 

in accordance with the system of the present invention, 
any of a plurality of individual subscribers may request a 
video game stored in a software program library at a remote 
nation utilizing a home computing element or assembly to 
establish a bi-directional telephone communication link with 
a remote game storage center to access the services offered. 
The remote game storage center acknowledges the request and 
establishes a bi-directional channel of communications. The 
borne computing element transmits a unique identification 
code, the game select code, the existence of a previously 
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! loaded game software program and any mode commands. During 

2 this time, the display on the home computing element shows 

3 the status of the operation in progress. If the 

4 homecomputing element cannot establish communications with 

5 the remote game storage center, it will retry several times 

6 before dropping the line and indicating a failed 

7 communication attempt to the subscriber. 

8 While maintaining communications with the home computing 
, 9 element, the remote game storage center logs the time, 

10 telephone number, identification code, the operating mode 

u and the desired game selection of the requesting home 

12 computing element, if the selected game' is already resident 

13 in the home computing element, the remote game storage center 

14 transmits an authorization code to the home computing element 

15 effectively enabling the software program, and drops the 

16 telephone line. A game software program is not transmitted 

17 in this case, but if the selection is not in the home 

18 computing element memory, the remote game storage center 

19 transmits the encoded video game software program and the 

20 home computing element identification code as a digital bit 

21 stream of information over a television broadcast channel. 

22 The telephone line is maintained active until all tasks have 

23 been completed. 

24 The home computing element requesting the game may 

25 receive the video game software program only after 

26 identification code validation occurs.- This prevents 
2? unauthorized use by others. Once reception of all the 
2{J software data has been successfully completed, the home 
29 computing element acknowledges receipt to the remote game 
3q storage center and drops the telephone line. The encoded 

software program is decoded and is enabled to be used. The 
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subscriber is told through the display that the game is ready 
for use. All o£ these actions occur in a very short period 
of time. 

The home computing element offers the subscriber the 
means to interact with the game using contemporary gaming 
control or input devices. The game may be played as many 
times as desired. Each time the subscriber restarts the 
game, a telephone link is established with the remote game 
storage center for billing and authorization for use before 
the game may be used. The software program remains in memory 
until either power is removed or a new software program is 
loaded. Even though a program may be resident within the 
home computing element, its use. is restricted unless 
authorization is issued by the remote game storage center. 
The remote game storage center always maintains an activity 
log for each subscriber which is used for billing. 

Brief Description of the Drawings 

For a fuller understanding of the nature of the present 
invention, reference should be had to the following detailed 
description taken in connection with the accompanying 
drawings in which: 

Figure I is a system level block diagram depicting a 
digital interactive communication system in conjunction with 
a home computing assembly of the present invention. 

Figure 2 is a front view of one preferred embodiment of 
the home computing assembly as represented in block diagram 
in Figure I. 

Figure 3 is a detailed functional block diagram of the 
home computing assembly shown in Figure 2. 

Figure 4 is a functional block diagram of one embodiment 
of a remote game storage center of the present invention. 
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x Figure 5 is a flow chart depicting the operational logic 

2 encompassing the remote game storage center of Figure 4. 

3 Figure 6 is a flow chart that relates the tasks 

4 performed by a homo computing assembly executive program. 

5 ' Figure 7 is a flow chart showing the functional aspects 

6 of a command processor defined as part of the home computing 

7 assembly shown in Figure 2. 

8 Figure 8 is a flow chart of the dial-up routine "DIAL" 

9 which is invoked by the command processor whose flow chart is 

10 shown in Figure 7. 

11 Figure 9 is a continuation of the flow chart shown in 

12 Figure 8. 

13 Figure 10 is a flow chart of the functions performed by 

14 the game storage card programming routine "PROG" which is 

15 invoked by the command processor whose flow chart is shown in 

16 Figure 7. 

17 Figure 11 is a flow chart of the reset game routine 
^ 8 M RST* which is invoked by the command processor whose flow 

1 9 chart is shown in Figure 7. 

20 Figure 12 is a flow chart of the start game routine 

21 "STRT" which is invoked by the command processor whose flow 

22 chart is shown in Figure 7. 

23 

24 Description of the Preferred Embodiment 

25 Referring to Figure 1, the preferred embodiment of the 

26 Present invention comprises a system including a plurality of 

27 remote game storage centers 60 which communicate with a 
2fl plurality of subscriber locations indicated as such. Each of 
2g the subscriber locations includes a home computing assembly 

or element 10, a standard television receiver 23 and one or 
more gaming control devices 12. A digital interactive 
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communications environment is established using a plurality 
of voice quality telephone lines 74 and a television 
broadcast facility 92 such as a CATV 'network , defined in 
Figure 1 as cable head end which is lined to the home 
subscriber facility and more particularly, the home computing 
element as at 71. It should be noted that the telephone 
lines 74 connect directly the remote game storage center 60 
with the home computing element 10 and also connect the 
remote game storage center with a headquarters 90, to be 
described in greater detail hereinafter. 

The subscriber utilizes the home computing element 10 to 
call the remote game storage center 60 through the telephone 
line 74. Once the link is established, the subscriber may 
select any one of a plurality of pre-stored video games or 
like software programs previously provided to the subscriber 
by any type of pre-ava ilable menu. The selection is made by 
pressing the appropriate keys as at 24 on the home computing 
element 10 as set forth in greater detail in Figure 2. The 
software program representing the selected • v ideo game is 
retrieved from a permanent storage library by a computer 
facility at the remote game storage center 60 and transmitted 
typically to a CATV head 92 as an encoded stream of digital 
data in NTSC compatible format as at 70. The signal is then 
broadcast through the CATV network along with pre-recorded 
video programming to all cable subscribers. All cable 
subscribers may view the pre-recorded video programming 
portion. However, only the sped £ jcal ly requesting 
subscriber locations or home installations containing the 
requesting home computing element 10 can receive, decode and 
use the video game software programs which have been 
selected. 
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1 The RF video signal is received from the distribution 

2 cable 71, is processed and the resulting, decoded software 

3 program stored by the HCB 10 and is then enabled for use by 

4 the subscriber in conjunction with display at the 

5 conventional television receiver 73. The desired gaming 

6 control facilities as at 12 are also usable for subscriber 

7 interaction with the video game software program. 

8 All billing for use of the subscribed video games is 

9 performed automatically by the computer facilities of the 

10 remote game storage center 60 and the information is 

11 transmitted over the telephone lines 74 to the main office or 

12 headquarters 90 (see Fig. 1). The headquarters 90 may also 

13 request other specific information such as but not limited to 

14 diagnostic test results from the remote game storage center 

15 60 and may send commands and/or software programs that may be 

16 executed by the computer facilities maintained within the 

17 remote game storage center 60. 

IB Again with reference, to Figure 2, a preferred embodiment 

19 of the home computing element or assembly 10 encompasses an 

20 alphanumeric display 13 to demonstrate or display messages. 

21 In addition, a keyboard for subscriber interaction, for 

22 example, to enter game selection and commands are represented 

23 and includes numerical keys collectively referred to as 24. 

24 In addition, commands may be entered into the system by use 

25 and considered a part of the home computing element 10. 

26 In operation, the subscriber first uses the numeric 

27 keypad 15 further utilizing any of the numerical keys to 
2j j enter the code number for the video game programs selected 
29 off the aforementioned published menu previously provided. 
20 The clear key 16 is used to correct any data entry errors. 

Once the entire number is entered the enter key 17 is pressed 
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and the home computing element 10 responds by displaying the 
selections on the display 13. The dial key 18 is then 
pressed to call the remote game storage center 60 and 
transmit the proper home computing element 10 identification 

5 code and game selection number one by virtue of telephone 

6 line 74. The game software program is received by the home 

7 computing element 10 where it is decoded and stored. The 

8 display 13 indicates that a game is loaded and ready for play. 
The game is started by pressing the start key 23 and paused 
at any time by pressing the appropriate pause key 22. 
Pressing this key again serves to restart the game. The 

12 TV/game key 21 may be pressed to switch to view standard 

13 programming on the television receiver 73 overriding the game 

14 display and audio. 

15 The video game software program may be permanently 
stored in a removable, non-volatile memory card 25 by 
ensuring that a card is placed in the side slot as appears in 
Figure 2. A one time purchase charge will be billed, but the 
game may be played as often as subscriber likes using the 
card 25 without incurring additional costs. 

Referring to Figures 5 through 12 j Figure 5 demonstrates 
a flow chart depicting the operational logic encompassing the 
remote game storage center. Figure 6 is a flow chart 
demonstrating the task performed by an executive program 
encompassed -within the home computing element 10. 

Figure 7 is a flow chart showing the functional aspects 
of a command processor defining a portion of the home 
computing element 10 shown in detail in Figure 2. Figure B 
and Figure 9 is a flow chart of a dial-up routine (DIAL) 
which is invoked by the command processor (Fig. 7) of the 
home computing element 10. 
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1 Pigure 10 is a flow chart demonstrating the functions 

2 performed by the game storage card 25 programming routine 

3 (PROG) which is invoked by the command processor (Pig. 7) of 

4 the home computing element of Pigure 2. Pigure 11 is a flow 

5 chart of a reset game routine ( RST) which is invoked by the 
$ command processor whose flow chart is shown in Pigure 7. 

7 Figure 12 is a flow chart demonstrating the start game 

8 routine (STRT) invoked by the command processor (Pig. 7) of 

9 the home computing element 10. 

10 Pigure 3 is a detailed, internal block diagram which 

11 shows all of the major circuits contained in the home 

12 computing element 10. The home computing element 10 is based 

12 on a micro-processing unit 30 which acts as the overall 
X4 controller. The micro-computer 30 operates as dictated by 

15 the executive program which is stored in the ROM 31. The 

16 flow charts as set forth in Figures 5 through 12 and as 

17 explained in greater detail above illustrate the operations 

13 related to the executive program in more specific detail. 

19 Data areas required by the executive and external program 

20 areas reserved for the use of downloaded video game software 
2t programs reside in random access memory (RAM) 32. The memory 

22 areas in RAM are volatile and will lose their contents if 

23 power is removed, therefore, an electrically erasable 

24 programmable read only memory ( E E P ROM ) 33 provides 

25 non-volatile storage for such data as the telephone number of 
2g the remote game storage center 60 serving the subscriber, the 

27 home computing element 10 identification code, and other 

28 information that must be retained if power is lost. 

2 9 sh o wn in Figure 3, several circuits are provided to 
^ interface the micro-controller or micro-processor unit 30 to 

the outside world referred to herein as peripheral devices. 
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H 

A telephone UnK L provided by a universal asynchronous 

.eceiver/transmitter (UART) 34 whose digital output keys two 

dU tinct audio tones that are transmitted to the telephone 

line, along with -hand-shaking" information by a modem 

interface 35. The modulated outputs are transformer coupled 

to the telephone line 79. All telephone communications, 

including automatic dial-up are handled by the 

- -in ut-iilzina this circuitry, 
micro-processing unit 30 utilizing 

w , e , atus is read by the micro-processing 
The keyboard 42 status is ie«u "i 

„U 30 through a p.riph.r.l l»»r£.c. adapter « .hich is 
capsM. of int.rf.cin, with digital inputs snd outputs only. 
A contact 0...0 ... control sdapt.r is interfaced to the 
_ic.o-ptoces.ing unit 30 through th. p.Mgh.r.l Int.rf.c. 
...pt.r 40. hut pot.ntio..t.r based input devices, such as 
some ioy-sticts ana tr.chb.ns, sre int.rf.ced . « 

to digital con..tt.r (*DC, 39 union is c.p.hX. of 
converting the analog signais provided h, th. input device to 
th .l, nuoeric of binary r.pr.s.nt.tioo. r.guir.d by th. 
preprocessing unit 30. Th. 13 «»* * U ° 

rlgm 3, containing the int.rn.l electronic, necess.ry to 
display alpha/nu»tic ch.r.ct.rs. int.rfac.s dir.etly to the 

■ t ,„ aa , a bus 50. The display is uh.r. 
micro-processing unit 30 data 

all the system status message, ate displayed to th. 



channel ». is -onitor.d for gam. .of "Sr. Progr.,... The 
aipnsl is d.modolat* hy an PP dsmoduiator 36 and then passed 
to . digitai signs. processor 37 which .Smplsn th. signal, 
-coverts it to digital data, ptocsss.s the information and 
then mates it av.il.b.o to th. .ict.-piOC.ssin, unit 30. The 
dlgi tal signsl processor 37 is a singl.-chip computer 
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1 tailored to the task of obtaining a digital representation of 

2 analog signals and digital processing at a very fast rate; 

3 currently up to 33 million operations per second. The 

4 digital signal processor 37 acts as a co-processor operating 

5 under the control of its own custom software program written 

6 in a machine specific computer language. 
The NTSC compatible signal 52 that is ultimately 

8 connected to the television receiver 73 contains all of the 

9 video and audio information associated with the game. the 

10 video is generated by the graphics generator circuit 45 which 

11 is itself another co-processor, while the sound generator 44 

12 creates all of the audio and is directly controlled by the 

13 micro-processing unit 30. The output signals are used to 

14 modulate carriers with the video 47 and audio 46 modulators 

15 and then mixed with a RP combiner 48 whose output is a NTSC 

16 compatible television signal 52 that drives the television 
„ receiver 73. The TV/GAME relay 49 is controlled by the 

micro-processing unit 30 and connects the output of the 
combiner 52 to the video output jack. The relay 49 responds 
to the activity of the TV/GAME key 21 as an alternate action 

21 device. 

22 With reference to Figure 4, the remote game stored 

23 center 60 ( Pig . U includes a thirty-two bit desk top 

24 computer 61 to perform all required processing, storage and 

25 control functions. Storage for the dedicated and game 
software is provided by a hard disk 63 with fast access times. 
The computer 61 is initially loaded from the magnetic tape 
cartridge drive 64 by a utility invoked from the 1.44 
megabyte floppy drive 62 containing the appropriate disk. 
The utility reads the software programs from the tape drive 
64 and stores it on the hard disk 63 for fast, random access 
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of files. The £low chart illustrating the major tasks 
performed by the executive program of the remote game stored 

center 60 is shown in Pigure 5. 

► 61 is also responsible for controlling 
The computet oi is a±a« - i 

to resident services. A plurality of 
telephone access to resiuo. 

t.Lphone 11... 7, ere routed », > ».!.»».« ..»«•"•• 
controller " t. .««.X 66 which conu.rt the PSK 

t.Xephon. ....... 00 to PS-232 alpit... ser... a.t. ... This 

which ...... high .P«a a.t. tr.n.«.r. through . per..... 

Ut.r.ac. .7 to serve • ..^o plurality o t ~a.„s «. Th.se 
ar . .11 bidirectional aata path. .llo-ing th. co.put.f 6, to 
,..„!,. ..0 ......it.." through the 'el.ph.ne. Th. 

CPU... 61 responas to airr.r.nt 

subscriber ..a other ........ tro„ the .Si. *W 

hea a,uarters a.alin, selection, to he bro.<c.s t 

typ .s of ..rvic. being Proviaea. aiagnostlc test results. ..a 

• .„rt other relevant information reguests 
billing information and othet lexeva 

or command messages. 

last «lor tasH p.reor»ea by the re«ot. ,.~ .tor.,, 
center 60, oo.puter 61 is the tr.ns.isslon .« th. «... 
.o.tw.re programs that «... ulti-ately execute in . ho.e 
cputln, element ... The sorb-re Is output 0, the computer 
61 „ , aigit.l hit strea. .5 which i.-aul.tea 
with the signal .«..«<». the video cesser be 
recoraer/p.arer <VC», 6e, or other hro.ac.st source by an »P 
quieter 6,. The r.sultin, output 70 is the. > 
a.nv.r.a to . cxtv h..a ..a » .or attribution. 

confine st.na.ra pr.-r.oora.a program, tor bro.acast. an 
is cootroll.a by the computer 6. through . series or control 

lines 83. 
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It is therefore i- n k« 
elm understood thai the follo„i„„ 

derma are intended to cover ,11 t ». °"o»>"9 

features of th. • """^ " ,,el "« 

of the tnvention herein described, and all 

""""* ° £ *" "* - <~„ which ee a „.tt r 

lan 9 -a 9 e, >° «* * fall therebetween, 

-that the invention has been described. 
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i uihah is cl aimed is: 

! a bi-directional, interactive communications system 

3 fo r transmitting in a digital format, software programs 

4 including video games from a remote storage center to a 

5 plurality of subscriber locations on demand, said system 

6 comprising: 

., a none co.putln, asse.bly dispose- at ea.h 

. .ebsctiber location and connected b, C.X.pnon. lin.s to to. 
, c .„ot. .tot.,, c.ntet .nd llnted to a tension Oncost 
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s „ed to tensive individeaUy addte.s.d d.t. fto. the 
c .„ote .tot.,. c.„t.t and inciudin, decodet .sens tuned to. 
Revision Oto.do.at channel tot .onttorio, the dl,it.. 
street* of data te.tesa.tio, the center softw.te pto,t.« 
an a — tot deteetin, the proper id.otiCio.tion code. of 
said requesting subscribers. 

c) each of said home computer assemblies including 

= for receiving the digital streams of 
digital processing means fot receiving 

„,„ to oe eteceted as softe.t. pto,t. M by the re q ue,tr„, 
.„es of said ho»e co.potln, el.-ents. and ..... fot 

subscriber identification, and 

d) MCh of said n.~ do.put.t ...eeoile. .."net 

in cludin, distributed coputer process in, -sans fot invcKin, 
th e software pto,ra»s to perfor. the t.sK associated with 
sai a ........ Pto,t... and ...n, to. interact -it, sard 

software programs. . ^ . o 

2 A syste. as in Clal. t wherein each of sa.d hot. 
ccputin, assemblies ate defined as a re„ote slave conput.ts 
within a -id. ate. networt and include, tans of tt.nsf.ttin, 
software pro,rat* thto„,n a toievis ion broadcast channel. 
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1 3. a system as in Claim 1 wherein each home computing 

2 assembly is tuned to a television broadcast channel and 

3 includes means for detecting/ receiving, decoding, 

4 formatting, storing and executing software programs from the 

5 television broadcast channel. 

6 4. A system as in Claim I further comprising a 

7 standard television receiver and a game control assembly 

8 located at each subscriber location and each being connected 

9 to a corresponding home processing assembly, the software 

10 program being loaded from the television broadcast channel 

11 thereby eliminating the need for ancillary, non-volatile game 

12 storage devices. 

13 5 * A system as in Claim I wherein each of said home 

14 computing assemblies are structured to accomplish independent 

15 control of the television video and audio locally at the 

16 subscriber location, whereby control of video and audio 

17 signals is not accomplished at the originating television 

18 broadcast facility. 

19 6 * A system as in Claim 1 wherein each of said home 
2 Q computing assemblies include a memory programmer means for 

21 permanently recording the software program resident in RAM 

22 memory on a non-volatile game storage device such as a 

23 programmable memory medium for re-use. 

24 7. A system as in Claim I wherein said remote storage 

25 center comprises a self- test diagnostic capability means for 

26 allowing access to a fault history map used to isolate 
2? malfunctions of system, components, telephone links or 
2fi television broadcast channels, on demand. 

29 8. A system as in Claim 1 further comprising an 

^ adaptive billing sub-system being computer based and capable 
of tracking subscriber activity. 
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